Hemoglobin-binding site on human haptoglobin. Identification of lysyl residues participating in the binding.
The locus of human haptoglobin (Hp) molecules that interacts with human hemoglobin (Hb) was examined by the differential labeling technique. First, amino groups of Hp were extensively labeled with ethyl acetimidate (EAI) either in the free state (experiment A) or in the equimolar complex with Hb (experiment B). Each of the labeled Hp samples was reduced and S-carboxymethylated, and the remaining amino groups were then allowed to react with trinitrobenzenesulfonic acid (TNBS) under denatured conditions. Only 0.6 mol/mol of the trinitrophenyl (TNP) group was introduced into the heavy chain of Hp in experiment A, whereas 2.5 mol/mol of TNP groups were into the same chain in experiment B. The extent of TNP modification for the light chain was very low in either of the experiments. The amino acid residues carrying TNP groups in the heavy chain were identified by the peptide mapping procedure. They were Ile1, Lys136, and Lys218 in experiment B, and only Ile1 in experiment A. These findings suggest that epsilon-amino groups of Lys136 and Lys218 in the heavy chain are both situated within the Hb-binding locus of Hp, and that the alpha-amino group of Ile1 is buried inside the molecule either in the presence or absence of Hb.